Finding Partial Derivative the Easy Way

Since a partial derivative with respect to X Is a derivative with the rest of the variables held
constant, we can find the partial derivative by taking the regular derivative considering the rest
of the variables as constants.

Let f(x,y)=3xy> —=2x>y Find:
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1) f. =3y" —4xy.
(2) f, = 6xy—2x".



Partial Derivative:

Let z=f (.:c, y) be a function of two variables then we define

The partial derivative as:

The partial derivative of f (x, ») with respect to x is
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Example 1: Using the definition of the derivative to find the derivative
of the function f(x) = 4x — 2.

« o r — 1 f(x+Ax)—f(x)
Solution: y' = f'(x) Al)lcr_r}O -

: 4(x+Ax)—2— (4x—-2
_ iy 20HAN)-2- (4x-2)
Ax—0 Ax

. A4x+4Ax—2—4x+2
= lim
Ax—0 Ax
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Ax—0 Ax
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Example 2: Using the definition of the derivative to find the derivative
of the function f(x) = x? + 1.

Solution: y' = f'(x) = lim f G4 Ax)—f ()

Ax—0 Ax

(x+Ax)%2+1— (x*+1)

= lim
Ax—0 Ax
. x4+ 2xAx+(Ax)%+1-x%-1
= lim
Ax—0 Ax
. 2xAx+(Ax)? . Ax(2x+Ax
= lim (4x) = lim ( )
Ax—0 Ax Ax—0 Ax

= lim (2x + Ax) = 2x
Ax—0



Example 3: Using the definition of the derivative to find the derivative
of the function f(x) = +/x.

Solution: y' = f'(x) = lim fc+Ax)—f (%)

Ax—0 Ax
! VX+AX—/Xx
= lim VX
Ax—0 Ax

— lim Vx+Ax—/x Vx+Ax++/x
Ax—>0 Ax Vx+Ax++/x

— lim (x+Ax)—x — lim 1
Ax—>0 Ax(VX+AX+VX)  Ax—0 VX+AX+VX

=2



Exercises 9 : Using the definition of the derivative to find the derivative
of the following functions

1) f(x)=Ax+ B
2) f(x) =x°

3) f(x) =~

4) f(x) =Vx
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